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eal-Time 3D TEE for the Diagnosis of Right-Sided
ndocarditis in Patients With Prosthetic Devices
asneem Z. Naqvi, MD, Reza Rafie, MD, Mohammad Ghalichi, MD
REC I SE ASSESSMENT OF LOCATION OF VEGETATION MAY BE CHALLENGING IN THE
RESENCE OF PACEMAKER and intracardiac deﬁbrillator leads as well as tricuspid annuloplasty ring
r bioprosthetic tricuspid valve by transthoracic echocardiography (TTE) and transesophageal echocar-
iography (TEE), due to reverberation artifact produced by the catheter and prosthetic valve material.
dentiﬁcation of location of the vegetation on the lead versus prosthetic valve has therapeutic
mplications, particularly in patients with multiple prior cardiac surgeries in whom repeat surgery is not
esirable. Cardiac magnetic resonance is currently not a feasible imaging option in patients with
rosthetic devices. Real-time 3-dimensional transesophageal echocardiography (RT3D TEE) is able to
emonstrate precise relationships among various anatomical structures and is also able to visualize
ntracardiac catheters, including catheter tip, without artifact associated with TTE and conventional TEE.
he utility of RT3D TEE in suspected right-sided endocarditis in patients with pacemaker or intracardiac
eads and bioprosthetic tricuspid valve or a tricuspid annuloplasty ring is described in this report. It is
o be emphasized that lack of demonstrable vegetations by RT3D TEE may not necessarily imply lack
f infection of the device.
T3D TEE allows evaluation of precise location of vegetation on prosthetic devices such as intracardiac
eﬁbrillator (ICD) leads, pacemakers, or tricuspid valve prostheses. Precise delineation of location of
egetation in these patients allows therapeutic medical and surgical treatment decisions. Absence of
emonstrable vegetations by RT3D TEE however does not entirely exclude endocarditis, which
ltimately remains a clinical diagnosis.
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326Figure 2. Normal Tricuspid Valve Post-ICD Lead Removal
Images are from the same patient in Figure 1. The ICD lead and pacemaker were removed percutaneously. Pus was identiﬁed on the ICD lead and the patient
improved rapidly. The patient developed sinus pause for 5 s that required placement of a temporary pacemaker. 2D TTE parasternal view of tricuspid inﬂow (A)
and in apical 4-chamber view (B) at follow-up show normal appearing tricuspid valve leaﬂets and tricuspid valve annuloplasty ring (red arrowheads). 2D TEEFigure 1. ICD Lead Vegetation Visualization by 2D TTE, TEE and RT3D TEE
A 48-year-old man with a history of congestive heart failure, Maze procedure for atrial ﬁbrillation, pacemaker-ICD placement, tricuspid annuloplasty ring, and
mitral valve replacement  2 for recurrent endocarditis, presented with fever and Oxacillin-sensitive staphylococcus aureus on blood culture. Two-dimensional
(2D) TTE tricuspid valve inﬂow (A and B) and apical 4-chamber views (C) show the tricuspid valvuloplasty ring (red arrowheads) and ICD lead (yellow arrows). A
suspicious vegetation (white arrows) of unclear origin is seen in A. 2D TEE tricuspid valve inﬂow views at mid-esophageal level (D, E, and F) demonstrate the
presence of a vegetation adjacent to the tricuspid annuloplasty ring (red arrowheads) and ICD lead. The exact origin of the vegetation remains unclear and
there is artifact produced from the ICD lead (yellow arrows). RT3D TEE views of the tricuspid apparatus from the right atrial aspect obtained in a 3-dimensional
zoom mode (G, H, and I) demonstrate the entire proﬁle of the tricuspid annuloplasty ring (red arrowheads). The ICD lead (yellow arrows) is clearly delineated
without acoustic shadowing. The pacemaker wire (green arrow) can be distinguished in G, and the tricuspid valve leaﬂets (blue arrow) are delineated in I. A
large vegetation (white arrow in I) is demonstrated arising directly from the ICD lead and not attached to the tricuspid annulus or tricuspid valve leaﬂets. See
Online Videos 1A, 1B, 1C, and 1D.views (C and D) demonstrate no residual vegetation. A temporary transvenous pacing wire is shown (green arrows). RA  right atrium; RV  right ventricle.
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327Figure 4. Visualization of Pacemaker Leads by TEE and RT3D TEE
Patient is a 54-year-old woman who underwent placement of a dual chamber pacemaker following aortic valve replacement for aortic stenosis. 2D TEE view at
mid-esophageal level shows a pacemaker lead (green arrow) in the right atrium (RA) (A). An ill deﬁned view of the right ventricle lead (green arrow) is shown
in (B). RT3D TEE views obtained from full volume data sets of the RA (C and D) delineate pacemaker lead tip inserting into the right ventricular endocardium
across an open tricuspid valve (C) a pacemaker lead traversing the RA towards the interatrial septum (vertically oriented lead) and a separate pacemaker lead
traversing across the tricuspid valve into the right ventricle (horizontally oriented lead) (D). See Online Videos 3A and 3B.Figure 3. Bioprosthetic Tricuspid Valve Vegetation Visualization by TEE and RT3D TEE and at Valve Explantation
Patient is a 43-year-old man with a history of intravenous drug abuse, hepatitis C infection, end stage renal disease on hemodialysis, porcine tricuspid valve replace-
ment, and a pacemaker placement 6 years ago. He had 2 episodes of infective endocarditis with Enterococcus treated with vancomycin. Loud systolic murmur of tricus-
pid regurgitation and chest pain prompted echocardiographic evaluation. 2D TEE at mid-esophageal views of tricuspid inﬂow (A and B) demonstrate a vegetation
(white arrows) protruding into the right atrium in proximity to the bioprosthetic tricuspid valve ring (red arrowheads) and an ICD lead (yellow arrows) that is travers-
ing the tricuspid valve apparatus. Color Doppler in the same plane (C) shows severe transvalvular tricuspid valve regurgitation. RT3D TEE full volume data sets show the
tricuspid valve from the right atrial aspect (D and E) and in a longitudinal view (F). The entire proﬁle of the bioprosthetic tricuspid valve ring is seen and can be distin-
guished from the ICD lead. A large perforation (black arrow) in the bioprosthetic tricuspid valve leaﬂet is seen in E. A large vegetation is seen in D and F (white
arrows), originating from the tricuspid valve leaﬂet and sliding along the ICD lead. Intraoperative view of the bioprosthetic tricuspid valve (G) shows biopros-
thetic tricuspid valve leaﬂet tear (black arrow). No vegetation is seen involving the atrial or ventricular pacemaker leads (H). The patient underwent tricuspid
valve replacement. Leaﬂet tear is shown adjacent to the vegetation on the explanted tricuspid valve bioprosthesis (I). See Online Videos 2A, 2B, 2C, and 2D.
